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Report: 
 

In this experiment, the Au magnetic moments in VAu4 were investigated by means of the x-ray 

magnetic circular dichroism (XMCD) technique at the Au L3,2 edges. Moreover, XMCD 

measurements have been performed for the same material at the V K-edge and compared with 

ones recorded on a prototype Fe/V superlattice. VAu4 is a very interesting material in the sense 

that two non-ferromagnetic elements, i.e. V and Au, are combined and form a ferromagnet with a 

Curie point of 60 K. The material has attracted recently considerable theoretical [1-3] as well as 



experimental interest [4]. A violation of the third Hund’s rule via the role of ligand states has 

been predicted [1,2] but not verified yet. Such a violation, however, has been found recently in 

Fe/W multilayers [5]. 

In Figure 1 we show the XANES and XMCD recorded at the Au L3,2 edges of  VAu4. The shape 

of XMCD is much different as compared to the ones recorded recently on AuFe alloys (see inset 

and references [6,7]). Application of the sum rule analysis for Au, done in a similar way 

described in Ref. [7], gives a negative value for the ratio mL/mS of the d orbital mL and spin mS 

magnetic moments of Au in VAu4. This is a direct violation of the third Hund’s rule for Au as 

Au has an almost filled d-band. Figure 2 shows the XANES and XMCD recorded at the V K-

edge for a reference Fe/V superlattice and in VAu4. The ferromagnetic signal in Fe/V is due to 

the induced magnetic moment of V, where the ratio mL/mS has been found to be negative as 

expected from the third Hund’s rule for an element like V with less-than-half-filled d band,  

studied in detailed in Ref. [8]. The very different shape of the XMCD and the reverse of the sign 

of the 2nd XMCD peak may indicate a positive value of mL/mS for V, verifying theoretical 

predictions [1,2]. Analysis is in progress. The results will be the task of a forthcoming paper [9].   

 

 
Figure 1: XANES and XMCD at Au L3,2 edges of 
VAu4. The shape of the XMCD is very different as 
compared to the ones recorded on AuFe alloys 
(inset [6,7]). 

 
Figure 2: XANES and XMCD recorded at the V 
K-edge for VAu4 and a reference Fe/V 
superlattice. Note the different XMCD spectra. 
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